This report briefly examines the current U.S. Department of Energy complex-wide configuration for transportation and disposal of low-level and mixed low-level waste, and also retraces the historical sequence of events and rationale that has guided its development. The study determined that Nevada Test Site and the Hanford Site are the only two sites that currently provide substantial disposal services for offsite low-level waste generators. It was also determined that mixed low-level waste shipments are infrequent and are generally limited to shipments to offsite commercial treatment facilities or other Department of Energy sites for storage. The current alignment of generator to disposal site for low-level waste shipments is generally consistent with the programmatic mission of the generator; that is, defense-generated waste is shipped to the Nevada Test Site and researchgenerated waste is transported to the Hanford Site. The historical development of the current configuration was resurrected by retrieving Department of Energy documentation and interviewing both current and former department and contractor personnel. According to several accounts, the basic framework of the system was developed during the late 197Os, and was reportedly based on the ability of the disposal site to manage a given waste form. Documented evidence to support this reasoning, however, could not be uncovered.
.I Background
To assist in the development of the U.S. Department of Energy (DOE) Programmatic Environmental Impact Statement (PEIS), the DOE-Headquarters (DOE-Ha) Office of Waste Management (EM-30) has requested information on the current complex-wide configuration for lowlevel waste (LLW) and mixed low-level waste (MLLW) transportation and disposal. This report identifies each DOE site that generates these wastes and qualitatively describes the current configuration and management plans for storage, transportation, and disposal. This study further investigates the historical rationale which has led to the current DOE LLW transportation and disposal configuration. Additionally, those DOE sites that currently use or plan to use commercial treatment services were also identified.
Method Used to Acquire DOE Low-Level Waste/ Mixed Low-Level Waste Transportation and Disposal Information
Information on LLW and MLLW generation, treatment, storage, transportation, and disposal was obtained through interviews with representatives from each site, primarily contractor personnel. In some instances, DOE field office personnel were interviewed to determine the appropriate contacts at each site. A complete listing of the points of contact is presented in Table 1 .
The interviews consisted of a series of questions intended to glean a site-by-site qualitative examination of the current LLW/MLLW transportation and disposal management system. For each site, the following questions were asked:
Is LLW/MLLW generated? Are there any planned future treatment activities onsite or offsite? Are there any potential future disposal options planned that differ from the current?
The same questions were also posed for those LLWMLLW streams that are managed differently; that is, if some of the waste remains onsite while another portion is shipped offsite, it is addressed separately.
The information obtained in these interviews is presented in Section 3. It was condensed from notes and is arranged by DOE field office, site, and waste type. Additional information associated with the historical perspective and justification for the present DOE system of LLW shipment, disposal, and storage is also presented in Section 4. The historical rationale for selection of particular sites that receive LLW was researched through interviews and record searches. Table 2 summaries the current LLW and MLLW transportation configuration described in this report. The table identifies the sites that generate LLW and MLLW, briefly describes the current management approach, and identifies any planned activities associated with future management strategies.
SUMMARY
The map in Figure 1 shows the current complex-wide LLW transportation and disposal configuration.a It identifies seven classifications for the 36 DOE sites investigated in this report:
Sites that store and dispose LLW onsite and also receive LLW from other generators for Sites that have made and may continue to make shipments to SRS, but are seeking approval as an NTS generator (The Pinellas Plant).
a. MLLW shipments are generally not made for disposal purposes, and therefore are not shown in Figure 1 . All MLLW shipments are documented in Table 2 . The history of events that led to the current DOE LLW transportation and disposal configuration was investigated through information searches and by interviewing experienced DOE and contractor personnel who are either retired or still working within the DOE complex. Attempts to retrieve documented evidence to confirm the historical events included only two Telex documents and one memorandum, issued by DOE-HQ in October 1979. The Telex documents and memorandum directed DOE field offices to cease shipping LLW to commercial facilities, and either dispose of LLW onsite (if possible) or ship it to any of six possible DOE disposal sites. Evidence documenting the rationale behind the use of these six sites and for sending certain waste types to each was not found.
According to those interviewed and the retrieved documentation, the major elements of the current alignment were developed during the late 1970s after commercial LLW disposal facilities became unavailable to DOE. The reduction of LLW disposal capacity compelled DOE to establish alternate LLW disposal options for generators that did not have onsite disposal capacity. After further examination, DOE eventually settled upon five major disposal sites to accommodate virtually all LLW generators, namely, LANL, NTS, INEL, HANF, and SRS.
The rationale for determining what generators shipped to what disposal site appears to be based on the ability of the disposal site to manage a given waste form. For example, DOE apparently chose NTS and LANL for disposal of LLW generated from DOE defense-related activities because of their historical affiliations with Defense Programs. Similarly, INEL was selected as the disposal site for LLW generated from research activities because of its history of reactor research and development. HANF was chosen as an alternate to the INEL for disposal of LLW generated from research projects, perhaps by default. For reasons unknown, SRS was chosen to receive Naval Reactorsgenerated LLW, and as a possible candidate for disposal of non-tritium-contaminated LLW generated at Mound. It must be emphasized that these suppositions are highly speculative. Although it is recommended that further investigation of the apparent decision rationales be pursued, any citing of these conjectures without producing appropriate supporting documentation is highly discouraged. Mixed Low-Level Waste. ITRI is currently storing a very small quantity of past-generated MLLW (two to three drums). Waste minimization efforts eliminated this waste stream by using solvents not regulated by the Resource Conservation and Recovery Act (RCRA). The backlog MLLW is currently stored onsite at ITRI pending finalization of contractual negotiations with DSSI of Kingston, Tennessee. ITRI has also sent scintillation cocktails to Quadrex in Gainesville, Florida for treatment.
DOE OW-LEVEL

Kansas City Plant
Low-Level Waste. The Kansas City Plant (KCP) currently generates LLW at a rate that results in only one shipment about every four years. KCP is currently storing this waste onsite and is planning to ship it to NTS for disposal, pending completion and approval of the application process.
Mixed Low-Level Waste. KCP currently generates no MLLW. Past-generated MLLW consists of historical wastes (e.g., leaky sources), which are presently being store onsite. No information was obtained on plans for future disposition of these wastes.
Los Alamos National Laboratory
Low-Level Waste. LLW currently generated at the Los Alamos National Laboratory (LANL) is disposed onsite by shallow-land burial at the LANL TA-54, Area G disposal facility.
Mixed Low-Level Waste. Small quantities of MLLW are currently generated at LANL and stored onsite. LANL had previously planned to construct a Land Disposal Restriction (LDR)-treated MLLW disposal facility; this project, however, has been placed on hold.
Mound Plant
Low-Level Waste. Mound is an approved NTS-generator for several different LLW waste streams that are generated onsite. Mound is also seeking NTS approval to ship additional decontamination and decommissioning (D&D)-generated LLW and some previously generated solidified sludge wastes.
Mixed Low-Level Waste. MLLW generated at Mound is currently stored onsite, awaiting determination of final treatment methods. The waste is comprised mostly of scintillation cocktails that are presently stored in a RCRA Interim Status-permitted facility. Mound is attempting to use process knowledge to reclassify some of the waste to LLW.
Pantex Plant
Low-Level Waste. LLW generated at the Pantex Plant is shipped to NTS for disposal; Pantex is an approved NTS generator.
Mixed Low-Level Waste. Pantex is currently negotiating with commercial entities for treatment of MLLW currently stored onsite. No RCRA-permitted storage capacity for MLLW presently exists at Pantex
Pinellas Plant
Low-Level Waste. Small quantities of LLW are currently generated at the Pinellas Plant in Clearwater, Florida. In the past, Pinellas made two to three shipments per year to the Savannah River Site (SRS) for disposal of these wastes.
Because of differences between hazardous waste classification in South Carolina and Nevada, Pinellas is currently seeking approval to ship radioactively-contaminated waste oil to NTS. The Nevada definition of hazardous waste is based on the definition of the state in which it is generated. Florida, the state of origin for this waste, does not define waste oil as a hazardous material; South Carolina, however, considers waste oil hazardous regardless of origin.
Mixed Low-Level Waste. Currently, no MLLW is generated at Pinellas as defined by the State of Florida. No information was obtained regarding possible storage of past-generated MLLW.
Sandia National Laboratory-Albuquerque
Low-Level Waste. Although Sandia National Laboratory-Albuquerque (SNLA) has historically generated defense-related LLW, none has ever been shipped to NTS for disposal. Until the 198Os, SNLA disposed LLW and MLLW in onsite disposal cells. The existing LLW disposal pit has since been inactivated and designated an environmental restoration (ER) "Solid Waste Management Unit." Future remediation activities of the former disposal pit are expected to yield large quantities of LLW and MLLW.
Currently, SNLA-generated LLW is stored onsite. Some limited treatment of these wastes, such SNLA is currently pursing the as compaction and solidification, is conducted before storage. application process for NTS disposal, and is estimated to be about 8-12 months from approval.
Mixed Low-Level Waste. MLLW at SNLA is limited to a few small disassembled weapons parts that are presently stored onsite. No MLLW treatment capability currently exists at SNLA, Currently, SNLA is negotiating with the Environmental Protection Agency (EPA) Region VI for resolution of LDRs. The Federal Facilities Compliance Act (FFCA) site-specific plan at SNLA will likely include proposals of treatment studies for the stored MLLW.
Sandia National Laboratory-Livermore
Low-Level Waste. Sandia National Laboratory-Livermore (SNLL) generates LLW resulting from weapons-related research. Following solidification, compaction, and other treatments, the waste is stored onsite. SNLL recently submitted a waste program review at NTS, and is anticipating approval for shipments in June or July 1993. LLW generated at SNLL also cannot be disposed at HANF because it is defense-related.
Mixed Low-Level Waste. SNLL currently generates very small quantities of MLLW, which are stored onsite.
Chicago Field Office
Ames Laboratory
Low-Level Waste. LLW generated at the Ames Laboratory is maintained in storage until accumulated quantities can be shipped to the Hanford Site (HANF) for disposal. Some Amesgenerated LLW consisting of slightly contaminated metal scrap is converted to shielding blocks at the Scientific Ecology Group, Inc. (SEG) treatment facility in Oak Ridge, TN, and then redistributed for reuse throughout the DOE complex. This agreement was negotiated between SEG and DOE-HQ through the DOE Chicago Field Office (CH).
No other onsite or offsite intermediate LLW treatment is presently conducted by Ames. CH is currently investigating the use of additional commercial treatment options in the future.
Mixed Low-Level Waste. Although very little MLLW is generated at Ames from research activities, more is expected to be generated during future D&D operations. Ames has previously shipped contaminated lead bricks to SEG in Oak Ridge for treatment. SEG decontaminates the bricks and redistributes them throughout the DOE complex for use as shielding.
Argonne National Laboratory-East
Low-Level Waste. LLW generated at Argonne National Laboratories-East (ANL-E) is either stored onsite or shipped to HANF for subsequent disposal or storage. Before shipment, intermediate treatment of certain LLW streams is conducted at the Oak Ridge SEG facility. The treatment by-products are returned to ANGE, where they are stored or shipped to HANF. ANL-E is currently planning to conduct at least three onsite LLW treatment demonstrations in the near future.
Additional LLW generated from ER activities is anticipated at ANL-E. Current plans are to ship these wastes to Envirocare in Utah for disposal.
Mixed Low-Level Waste. MLLW generated at ANL-E is stored onsite in RCRA-or TSCAmixed waste storage facilities. A portion of ANL-E-generated MLLW is also shipped to HANF for storage.
Argonne National Laboratory -West
See Section 3.4.1 for details of Argonne National Laboratory -West (ANGW) LLW and MLLW management.
Battelle Columbus Laboratories
Low-Level Waste. A portion of Battelle Columbus Laboratories (BCL)-generated LLW is currently shipped to the SEG facility in Oak Ridge for treatment. The treatment by-products are then shipped directly from SEG to HANF for disposal. BCL currently does not have onsite treatment or disposal capabilities, other then some limited evaporation processing at the West Jefferson complex.
BCL has historically been a small generator of LLW, and therefore does not store significant quantities of LLW. In general, BCL accumulates LLW until it can ship the waste to SEG or HANF.
BCL anticipates increased LLW generation from upcoming D&D activities, and is currently pursuing additional disposal options at NTS or the Envirocare commercial disposal facility to accommodate the larger volumes.
Mixed Low-Level Waste. BCL is currently shipping MLLW to HANF for storage. No information was obtained regarding future management strategies associated with MLLW.
Brookhaven National Laboratory
Low-Level Waste. LLW generated at the Brookhaven National Laboratory (BNL) is stored onsite until budgeting allows shipment to HANF for disposal. There are currently no LLW commercial or onsite treatments available before the waste is shipped to HANF. BNL is planning some treatment capability onsite in the planned Radioactive Waste Handling Facility line-item project.
BNL is listed on the National Priorities List and may become a significantly larger generator of LLW during future ER projects, which are expected to begin in approximately five years. BNL may seek treatment and disposal of some of these ER-generated wastes at commercial sites.
Mixed Low-Level Waste. BNL sporadically generates MLLW during research projects, and has also generated some historical MLLW in the form of toluene-based scintillation cocktails. MLLW currently stored at BNL is slated for shipment to the HANF MLLW storage facilities.
Fermi National Accelerator Laboratory
Low-Level Waste. LLW that is currently generated at Fermi National Accelerator Laboratory (FNAL) is compacted onsite and then shipped to HANF for either disposal or storage.
Mixed Low-Level Waste. Many LLW streams continue to be reclassified as MLLW in accordance with the State of Washington's ever-increasingly stringent waste definitions. For example, sodium chloride wastes contaminated with LLW are now considered MLLW at HANF. Other MLLW streams generated at FNAL include lead batteries, lead shielding, and lead-coated vacuum seals. All FNAL-generated MLLW is stored in a RCRA-permitted storage facility until sufficient quantities are accumulated for shipment to the HANF storage facilities.
Princeton Plasma Physics Laboratory
Low-Level Waste. LLW generated at the Princeton Plasma Physics Laboratory (PPPL) is generally transported directly to HANF for disposal at the direction of DOE. No commercial facilities are involved in treatment, storage, or disposal of LLW streams. LLW stored onsite for accumulation purposes is examined for potential onsite recyclability before shipment to HANF. Potentially contaminated waste is routinely surveyed for radioactivity, and if none is found, the material is reused as necessary.
PPPL is also investigating the feasibility of using offsite commercial vendors, such as SEG or Quadrex, for future treatment of LLW.
Mixed Low-Level Waste. MLLW is generated in such small quantities at PPPL that its disposition is currently not a high priority. There are currently no known management strategies for the small volume of MLLW currently stored onsite.
Fernald Field Office
Fernald Environmental Management Complex
Low-Level Waste. According to the Fernald Field Office, all LLW streams generated at the Fernald Environmental Management Complex (FEMP) are being accepted for disposal at NTS, where FEMP is an approved generator. This includes about 500,000 ft3 shipped to the NTS in 1992.
Some onsite storage of LLW is conducted for staging purposes only, before shipment. Predisposal treatment consists of offsite volume reduction at SEG in Oak Ridge and also some onsite DAD treatments that yield reusable metal scrap.
Mixed Low-Level Waste. Small quantities of MLLW generated at Fernald are stored in a RCRA Interim Status facility. Fernald is investigating various possible onsite and offsite commercial treatments for these wastes, and is also examining the option of disposal at the Envirocare facility in Utah.
Reactive Metals, Inc.
Low-Level Waste. RMI currently generates uranium-contaminated LLW as part of ongoing D&D and ER activities. Currently stored onsite is a backlog of several hundred drums of LLW generated during past uranium extrusion operations, and another 48,000 ft3 of contaminated soil. Treatment of LLW at RMI is limited to volume reduction by compaction.
All LLW w i l l be shipped to NTS when RMI becomes an approved NTS generator. NV is currently planning to conduct "mock" audits of the R M WAC-certification program as the next step in the process; final approval for shipment is approximately one year away. This approval process is critical because of the very limited storage capacity at RMI that currently restricts the scope of planned D&D and ER activities.
Mixed Low-Level Waste. Very small quantities of MLLW are currently generated at RMI. Past operations produced 70 to 80 drums of mostly liquid MLLW consisting of contaminated solvents, lead contaminated oils, uranium-contaminated oils, and barium salts. About 4,000 gallons of this waste is stored onsite in a Part B, RCRA-permitted facility. Some MLLW liquids have also been sent to Oak Ridge for treatment in the TSCA incinerator.
During former operations, all wastes generated at RMI were sent to Fernald for treatment. RMI had been a subcontractor to Fernald and also a Prime Operating contractor to the Oak Ridge Field Office (OR).
Idaho Field Office
Idaho National Engineering Laboratory
Low-Level Waste. LLW currently generated at the Idaho National Engineering Laboratory (INEL) is disposed onsite at the Radioactive Waste Management Complex (RWMC). LLW generated at ANL-W, as well as ANL-E-generated LLW shipped to ANL-W, is also disposed at the RWMC.
Mixed Low-Level Waste. MLLW generated at INEL is stored onsite at the MLLW Storage Facility. MLLW generated at ANL-E is stored in three RCRA-permitted storage facilities located onsite.
Currently, the INEL does not accept any offsite shipments of LLW or MLLW.
West Valley Projects Office
Although once the only U.S. site for commercial spent fuel reprocessing, the West Valley Demonstration Project (WVDP) is now a nonoperational ER project. The site has always been owned by the state of New York and operated by the New York State Environmental Research and Development Agency (NYSERDA). ER activities, however, are now the responsibility of DOE.
Between 1966 and 1972, the private company Nuclear Fuel Services (NFS) reprocessed commercial spent nuclear fuel and some DOE reactor fuels at the site. In 1972, NFS terminated reprocessing activities to expand facilities and operations. Because of additional nuclear facility seismic requirements imposed by the NRC, NFS elected to close the facility rather than pursue the expansion effort.
Following termination of NFS operations at WVDP, NYSERDA became directly responsible for maintenance and remediation of the site. NYSERDA appealed to Congress for assistance with this responsibility. As a result, Congress passed the West Valley Demonstration Project Act, which mandated DOE involvement in the solidification of all liquid high-level waste (HLW) at WVDP. In 1981, DOE assumed responsibility of WVDP, and in 1982, Westinghouse became the site management and operations (M&O) contractor for DOE. Low-Level Waste. As a consequence of past history, the site now primarily stores liquid HLW that requires solidification (vitrification) before it can be placed in a future geologic repository. Some supernate from these liquids has been solidified, producing solid LLW. The waste has been packaged in 70-gal square drums and is currently stored onsite in aboveground storage buildings.
Construction of vitrification equipment at WVDP has required decontamination of some existing facilities to allow their reuse. These activities generated additional solid LLW. The waste is composed mainly of contaminated concrete and chemical process equipment, which is currently stored in boxes onsite.
Currently, all LLW remains in onsite storage pending completion of the site EIS and resulting Record of Decision (ROD). There are some radioactively-contaminated waste oils onsite that WVDP is also considering for shipment to the SEG facility in Oak Ridge for incineration.
Mixed Low-Level Waste. A small quantity of contaminated lead generated at WVDP is presently being stored onsite. There are currently no known management strategies for future disposition of this waste.
3.5.
Nevada Field Office Nevada Test Site
The Nevada Test Site (NTS) is a major DOE disposal facility that receives offsite shipments of LLW from DOE sites and other generators. In 1990, NTS established a moratorium on the receipt of all waste shipments as a result of DOE Tiger Team investigation findings. These findings showed that both NTS and the generator sites were not adequately complying with the requirements of DOE Order 5820.2A and the NTS WAC.
NTS has since adopted a program that requires all generator sites to complete a thorough approval process before shipments of LLW can be made. As of January 1993, seven generators have achieved approval. Of the seven, one is the Department of Defense (D0D)-operated Aberdeen Proving Grounds in Aberdeen, Maryland, whose waste has been categorized as defense-related. The other six NTS-approved generators include the Mound Plant, FEMP, RFP, ITRI, Pantex, and General Atomics in San Diego.
The required NTS approval process for acceptance of offsite-generated LLW consists of five major steps. The elements of the process, which is presented below, takes about a year to complete:
The prospective NTS generator must receive DOE-HQ approval that it is a defense-related facility. "Defense-related" implies that the majority of the generator's funding is provided by DOE Defense Programs.
The generator must apply to the Nevada Field Office (NV) Manager to receive copies of the NTS WAC and the associated conditions required for development of the generator waste certification program.
The generator, as part of the application, must develop and submit a program that will certify that the waste to be shipped will comply with the NTS WAC and applicable EPA and State of Nevada requirements. The NV Field Office will approve the program upon successful completion of a series of reviews and audits.
0
NTS conducts a NQA-1 audit to verify that the generator LLW certification program is acceptable. Deficiencies are listed, satisfactorily resolved, and verified by follow-up investigations.
Upon successful completion, the generator will receive an approval letter that identifies the LLW streams that will be accepted by NTS. Additional waste streams can only be added upon reiterating the above process.
Approval from NV for receipt of LLW implies that the offsite generator has implemented a program that will ensure compliance with the NTS WAC (NVO-325, Rev. 1). Approximately 30 sites are currently seeking NV/NTS approval to ship LLW to NTS.
All onsite LLW generators will be required to comply with a similar process governed by an internally developed REECo NTS approval application. This program, which has not yet been approved, will require that the wastes be managed by the REECo Waste Control Group before disposal at NTS. One onsite NTS generator currently produces a very limited LLW stream that is not managed by the Waste Control Group. The waste is generated by the DOD Defense Nuclear Agency, Field Command, Nevada Operations, and is approved for disposal at NTS.
Oak Ridge Field Office
Oak Ridge Reservation
Low-Level Waste. Currently, LLW is generated at all three Oak Ridge Reservation (ORR) sites, which include the Oak Ridge National Laboratory (ORNL), Y-12 Plant, and the K-25 Site. Some of the LLW is disposed at ORNL "as is" while other LLW streams are treated and then disposed. Additional LLW streams are placed in long-term storage onsite, with or without treatment.
Many LLW streams generated at the ORR can be either compacted onsite or shipped to the commercial Oak Ridge SEG facility for treatment. LLW sent to SEG is volume-reduced by either smelting, compaction, or incineration, and then returned to the ORR generator facility. Although these treatment measures preserve ORR storage and disposal space and produce a homogeneous waste by-product that can be more readily characterized, they also increase the isotopic concentration of the waste. The increased isotopic concentration of the treated waste often exceeds ORNL LLW disposal WAC limits, precluding onsite disposal.
All onsite disposal of ORR-generated LLW is conducted at the ORNL Solid Waste Storage Area-6 (SWSA-6). The volume-reduced LLW and nontreatable LLW that meets the disposal WAC are either disposed in a Tumulus configuration on concrete pads, or by placement in engineered vaults. The primary criteria for onsite LLW disposal is the presence of only short half-life radionuclides, which eliminates disposal of wastes contaminated with uranium or technetium.
LLW containing longer-lived isotopes such as uranium or technetium must be stored in a retrievable configuration. Current efforts are directed toward shipping and disposing of these longerlived wastes at other DOE sites such as HANF or NTS. Because of increasingly stringent storage limits for uranium concentrations in ORR wastes, long-term storage is no longer a viable option.
Liquid LLW generated at ORR facilities is treated at the Oak Ridge Toxic Substances Control Act (TSCA) incinerator provided that it meets the facility WAC. The TSCA incinerator has been in operation for about three or four years and processes approximately three million €b of liquid wastes per year. Currently, efforts are underway to develop a solid waste feed system to support additional incineration of TSCAcontaminated solid LLW. The present system is limited to only liquid wastes and a few solid wastes that are compatible with the current feed configuration.
Mixed Low-Level Waste. All MLLW generated at the ORR sites is currently maintained in onsite storage. Some treatability studies and demonstrations are planned for the near future. Martin Marietta Energy Systems (MMES), the ORR M&O contractor, is also considering commercial treatment options €or MLLW, and is currently helping DOE prepare a procurement subcontract.
Paducah Gaseous Diffusion Plant and Portsmouth Gaseous Diffusion Plant
Low-Level Waste. No onsite disposal options exist at the Paducah Gaseous Diffusion Plant (PGDP) or Portsmouth Gaseous Diffusion Plant (PORTS). LLW generated at these sites is either volume reduced onsite or at commercially-operated facilities, and then stored onsite. LLW generated at PGDP and PORTS generally contains only longer-lived isotopes. Both PGDP and PORTS are currently pursuing the application process to become approved NTS generators; PGDP has also made a pilot shipment of LLW to €€ANF.
Mixed Low-Level Waste. All MLLW generated at PGDP and PORTS is being stored onsite until future treatment or disposal options become available.
Weldon Spring Site
All LLW and MLLW currently generated at the Weldon Spring Site (WSS) is produced from ER activities. The waste includes contaminated soils and sludges that are generated from treatment of contaminated surface water.
The sludges are currently stored at WSS awaiting completion of the CERCLA process. The WSS Remedial InvestigationFeasibility (RVFS) Study, which has been prepared and submitted for public comment, recommends that the sludges be treated by chemical stabilization and then disposed onsite. An interim storage area will be constructed onsite to accommodate the waste until stabilization and disposal can be implemented. The option to ship the stabilized sludges offsite (to either HANF or USPCI in Clive, Utah) has not been proven to be more advantageous than onsite disposal. Currently, it is WSS policy that the wastes will not be shipped offsite.
Richland Field Office
Hanford Site
The HANF Site near Richland, Washington operates a large LLW disposal facility that receives LLW shipments from various DOE sites and other generators. HANF waste generators are divided into five groups: Chicago Operations Office, San Francisco Operations Office, Oak Ridge Operations Office, Naval Reactors, and Miscellaneous Generators. A list of individual generators within the above groups is given in Table 3 .
Low-Level Waste. LLW generated at HANF is treated and disposed onsite. Some higher activity LLW is also stored onsite. Of the 25 different LLW streams currently generated at the Rocky Flats Plant (RFP), only seven have been approved for disposal at NTS. These streams, which are produced during analytical laboratory sample analyses, compose only a small fraction of the LLW volume generated at RFP. The remaining LLW is currently stored onsite pending approval €or shipment and disposal at NTS. Final approval for disposal of these LLW streams will not be granted until NV completes audits of the RFP waste certification program.
In the interim, RFP completed a 1992 shipment of radioactively-contaminated asbestos to HANF for disposal. HANF granted RFP a "small quantity generator" status for the one-time shipment, which included a total of 89 drums. Although a feasibility study had concluded that shipment of the LLW to NTS would be more cost-effective, the wastestream was not immediately accepted. NTS is permitted to receive asbestos-contaminated LLW for disposal.
Mixed Low-Level Wasfe. MLLW generated at RFP consists of streams such as pondcrete, saltcrete, and sludge wastes. These wastes are solidified and will be stored onsite in a RCRApermitted temporary facilities until further treatment and disposal options become available.
Feasibility studies are also being prepared for potential commercial disposal of pondcrete and saltcrete at the Envirocare facility in Utah. This facility, however, is currently not permitted to receive Pu-contaminated wastes and needs to meet additional requirements specified by RFP.
In the future, there is the potential that NTS may be authorized to accept certain MLLW streams for disposal. RFP generates a variety of MLLW streams containing LDR-wastes, which are currently stored onsite. RFP is investigating the possibility of shipping these wastes to NTS for disposal, and is currently conducting studies to resolve the LDR issue for each of the streams.
San Francisco Field Office
Energy Technology Engineering Center
Low-Level Waste. LLW generated at the Energy Technology Engineering Center (ETEC) is stored onsite for staging and accumulation purposes to support periodic shipments to HANF for disposal.
Mixed Low-Level Waste. In the past, MLLW generated at ETEC had been shipped to HANF for storage. Because of a reduction in the generation rate of MLLW at ETEC, the waste can now be stored onsite. The San Francisco Field Office is tentatively planning to ship the waste to HANF pending the results of the FFCA site-specific plan currently under development.
General Atomics
Low-Level Waste. The General Atomics (GA) facility is a former radioactive materials processing site located near San Diego, California. All LLW generated at the site is the result of D&D activities. Although the GA facility is commercially operated, its waste is still managed by DOE because of previous operations. LLW generated at the GA facility is shipped to both NTS and HANF for disposal.
Mixed Low-Level Waste. There is no MLLW generated at the GA facility.
Laboratory for Energy-Related Health Research
Low-Level Waste. The Laboratory for Energy-Related Health Research (LEHR) is currently undergoing D&D. LLW generated typically consists of concrete rubble from D&D activities, as well as other miscellaneous forms of LLW generated from characterization studies of the various ER sites at LEHR. Following generation, the waste is shredded, compacted, packaged, and then stored onsite in a staging facility. When sufficient quantities are accumulated and funding is secured, the staged LLW is shipped to HANF for disposal.
Mixed Low-Level Waste. LEHR does not currently generate MLLW, however, approximately 10-15 drums of past-generated MLLW remains onsite. The wastes, which consist of laboratory wastes, tracer wastes, specimens, and contaminated acids and formaldehyde, are stored onsite in the RCRA interim status-permitted Mixed Waste Storage Building. Currently, LEHR is developing the work plan to conduct adequate characterization of these wastes. Proper characterization is expected to allow reclassification of some of the MLLW to LLW. The remaining MLLW that cannot be reclassified will be shipped to HANF for storage.
Lawrence Berkeley Laboratory
Low-Level Waste. The Lawrence Berkeley Laboratory (LBL) generates solid activated wastes and solid and liquid laboratory wastes. LLW treatment includes onsite solidification and compaction as well as some offsite incineration. Generally, LLW is stored onsite until sufficiently accumulated quantities can be sent to HANF for disposal.
Mixed Low-Level Waste. Quantities of MLLW generated by LBL have been shipped in the past to HANF for storage. LBL has also sent scintillation cocktails to Quadrex in Gainesville, FL for treatment.
Lawrence Livermore National Laboratory
Low-Level Waste. Lawrence Livermore National Laboratory (LLNL) generates defense-related LLW consisting of laboratory wastes, sample wastes, debris, soils, etc. In the past, these wastes were treated onsite by volume-reduction and solidification methods. Although many of these treatments have since been eliminated, some onsite solid and liquid waste treatment is still performed.
LLW is stored onsite pending approval of LLNL as an NTS generator. LLNL recently submitted a waste program application for review to NTS and is anticipating a June or July 1993 timeframe to start shipping LLW. LLW generated at LLNL cannot be disposed at HANF because it is defense-related.
Mixed Low-Level Waste. MLLW generated at LLNL is stored onsite pending the development of final treatment options.
Stanford Linear Accelerator Center
Low-Level Waste. The Stanford Linear Accelerator Center (SLAC) currently generates only small quantities of LLW. The waste is staged onsite and shipped to HANF for disposal when sufficient quantities have accumulated.
Mixed Low-Level Waste. MLLW is only generated in very minimal quantities at SLAC. The waste will be stored onsite pending further disposition as directed by the future WCA site-specific plan.
Savannah River Field Office
Savannah River Site
Low-Level Waste. The Savannah River Site (SRS) generates LLW in the Raw Materials, Reactors, Separations, Site Services, Tritium, High-Level Waste Management, Technology Center, and Solid Waste Management Departments. These wastes typically consist of sump and basin drainage, condensates, filters, clothing, laboratory wastes, decontamination residues, etc. Most of the LLW is treated onsite using incineration, solidification, compaction, precipitation, and other treatment technologies. Depending on the types of isotopes and concentration, the wastes are then either placed in long-term onsite storage or disposed onsite in large disposal vaults at the Radioactive Waste Burial Ground.
Other offkite generators who ship LLW to SRS for disposal include the Pinellas Plant and the US. Navy. The Pinellas Plant makes occasional LLW shipments and the US. Navy routinely ships contaminated corebarrels, valves, and other wastes generated during maintenance and decommissioning of its nuclear fleet.
Mixed Low-Level Waste. MLLW generated at SRS is stored onsite pending the final development of treatment options. The currently preferred plan is to treat the waste at the Consolidated Incineration Facility (CIF) after facility construction and startup.
HISTORICAL PERSPECTIVE ON THE CURRENT DOE LOW-LEVEL WASTE TRANSPORTATION AND DISPOSAL CONFIGURATION
Early in the history of LLW generation in the United States, the only disposal capacity for commercially-generated LLW existed within the DOE complex. When commercial LLW disposal facilities later became available, DOE'S predecessor, the Atomic Energy Commission, shipped LLW to these facilities mainly to provide increased business to the fledgling commercial sites. Eventually, six commercial facilities were constructed, which included Hanford, WA, Beatty, W, Barnwell, SC; Maxey Hats, KY; Sheffield, IL, and West Valley, NY.
The Maxey Hats, Sheffield, and West Valley LLW disposal sites eventually became problematic because of poor management and geologically unsuitable settings that combined high annual rainfalls with shallow groundwater. Ultimately, these sites were forced to terminate LLW disposal operations. Later, the Beatty, NV and Hanford, WA sites were also closed by the respective governors of their host states because of apparent problems with packaging and storage. With only one site remaining for disposal of all commercially-generated LLW, it soon became clear that DOE could not continue to rely on commercial disposal. DOE-HQ subsequently directed all sites to dispose of LLW within the complex! Sites unable to dispose onsite were obliged to negotiate with other DOE field offices to arrange for shipment of LLW to another site. This policy change was implemented by an informal DOE-HQ Telex, issued on October 26, 1979, which directed all DOE field offices and NR Programs to terminate disposal of LLW at commercial facilities. The correspondence also specifically instructed NR Programs to redirect LLW shipments from the Barnwell, South Carolina commercial site to SRS. It further stated that wastes generated at nondefense facilities should not be sent to SNIA, LANL, LLNL, SRS, Y-12, Pantex, or NTS, although no rationale for this requirement was cited. The DOE-HQ Office of Public Affairs followed with a news release the same day that confirmed the new policy. The release listed LANL, INEL, NTS, HANF, and SRS as potential sites for DOE LLW disposal.
A later DOE-HQ memorandum, issued November 19, 1979 from the Office of Nuclear Waste Management (NE-951), provided formal guidance for implementation of the October 26 policy ~h a n g e .~ In addition to instructing sites to develop aggressive waste minimization programs, the memorandum also aligned each generator with two or three field offices to contact for possible disposal services (see Table 4 ). No rationale is included in the memo however, to support the directed alignment.
To some extent, the alignment shown in Table 4 appears to have been based on the ability of each disposal site to manage a specific waste form. For example, NTS and LANL were apparently chosen for disposal of all DOE defense-generated wastes because of their historic Defense Program affiliations. The INEL, because of its history of reactor testing and other nuclear research activities, was evidently selected as the disposal site for research-generated LLW. HANF was chosen as an alternate to the INEL for disposal of LLW generated from research projects, perhaps by default.
For reasons unknown, SRS was chosen to receive Naval Reactors-generated LLW, and as a possible candidate for disposal of non-tritium-contaminated LLW generated at Mound.
a. This policy was later reaffirmed by memorandum issued in March 1988 (see Reference 1). Later that year, DOE Order 5820.2A2 was issued, which required DOE-generated LLW to be disposed at DOE facilities.
